To quantify ataxia in a simple way four tests were developed and analysed, based on the neurological examination: a tapping test for the arms (test 1), another one for the legs (test 2), a quantified finger-to-nose test (test 3), and a modified Romberg test (test 4). All tests were performed by 115 volunteers, 13 patients with cerebellar ataxia and 25 patients with sensory ataxia due to neuropathy. The test-retest repeatability was excellent. Tests 1, 2 and 4 were age-dependent, with lower scores above age 65. On test 1, 2 and 4 both groups of patients performed worse than controls; the correlation with the ataxia scale of NobileOrazio and the modified disability Rankin scale was good (P < 0.05).
The neurological examination usually lacks the accuracy to detect small changes in muscle strength, sensation or 
Patients
We examined 38 patients of whom 13 had cerebellar ataxia (12 men, 1 woman; mean age 43 years SD 9 years) and 25 a sensory polyneuropathy and ataxia (18 men, 7 women; mean age 64 years SD 7 years). In all patients ataxia was diagnosed on clinical examination. We diagnosed a patient as having ataxia if there was a disturbance of voluntary movements, not caused by muscle weakness and consisting of: hypermetry, intention tremor, dysdiachokinesia, position sense disturbance, broad-based gait or an abnormal Romberg test.'0
The cause of the cerebellar ataxia was a bilateral hemangioblastoma in one patient, early onset cerebellar ataxia with retained tendon reflexes in three patients, autosomal dominant cerebellar atrophy in three patients and isolated late onset cerebellar ataxia in five patients." The patients with cerebellar ataxia had no muscle weakness.
Of the 25 patients with a sensory polyneuropathy, ten had a monoclonal gammopathy of undetermined significance. ' The tests 1-3 were performed four times; twice on the dominant and twice on the nondominant side. The results of each side are presented as the mean value of the two attempts.
Follow up All four tests were performed a second time in 11 patients (seven with cerebellar ataxia, four with sensory ataxia) after a follow up period of 16 months. Practical reasons determined the selection for the follow up study. All patients were rated on the ataxia scale described by Nobile-Orazio et alP4 and on the modified disability Rankin Scale (table 1) . '5 The latter was chosen rather than an activity of daily living scale, as the ataxia does not interfere with self-care in all patients. every test twice. The agreement was summarised by calculating the mean differences between the two measurements and the standard deviation of these differences ( When the results were analysed, not at the level of the group but at that of the individual, three patients with sensory neuropathy showed scores on the two tapping tests that were within the range of those of 90-percentile of controls, whereas there was no overlap between controls and patients with cerebellar ataxia.
Comparison of scales All patients were also graded on the ataxia scale of Nobile-Orazio and on the modified disability Rankin scale. These scores were then compared with the results of our own tests, by means of the Spearman's rank correlation coefficients. The Cerebellar  1  31  27  34  32  60  60  2  2  deterioration  ataxia   2  25  22  39  34  60  60  3  3  deterioration  3  18  16  23  18  60  30  3  4  deterioration   4  22  16  31  27  60  0  3  3  deterioration  5  21  21  31  26  20  10  3  3  deterioration   6  26  24  21  23  60  60  3  3  stable   7  18  20  24  20  0  0  3  3  stable   Sensory   1  34  30  38  34  60  30  2  2  deterioration  ataxia  2  30  22  36  26  30  0  2  3  deterioration  3  27  24  36  32  0  0  2  2  deterioration   4  30  30  35  35  60  60  2  2  stable Mean values represent two attempts on each test, performed for the first time (To) and after a follow up of 16 months (Te) for the second time. In addition, the scores on the modified Rankin scale at To and Te are given. The follow up indicates the patients' subjective assessment of his/her clinical condition. D: dominant side.
With our selection criteria some of these factors have been excluded. We examined four aspects of ataxia. Both tapping tests are based on the usual tests for dysdiadochokinesia (test 1 for the arms, and test 2 for the legs). Our finger-to-nose test (test 3) was designed for quantifying an accurate, intentional movement. All three tests are concerned with nonequilibratory coordination.10 Our modified Romberg test (test 4) concentrates on equilibratory coordination.'0 Learning effects do not appear to influence the results of our four tests as the overall intra-individual reproducibility was excellent. The influence of age and cerebral dominance on the results of both tapping tests may be explained because these tapping tests depend largely on speed and motor skills. It is understandable that the test results are worse for patients over 65 and for the nondominant side. In performing the tapping tests, controls did better than patients, and patients with sensory ataxia did better than patients with cerebellar ataxia. These findings accentuate the problem cerebellar ataxia patients have in performing motor skills and speed-related movements.
On the finger-to-nose tests with eyes open, the group of patients with cerebellar ataxia performed worse than patients with a sensory ataxia, but with the eyes closed, the two groups showed similar test scores. This confirms that patients with a sensory neuropathy gain more from visual guidance than patients with a cerebellar ataxia. Surprisingly, the scores with this test were similar for controls and for patients with a sensory ataxia (table  3) . Furthermore, there was no correlation between the degree of disability and the deviation on the finger-to-nose test (table 4) . Measuring the distance between the nose and the final placement of the index-finger on the transparent screen is probably not the best way of quantifying dysmetria. In the neurological examination, cerebellar dysmetria in this test is inferred from the typical inability to follow a straight line, whereas the final distance between fingertip and nose is less rele- were able to detect mild changes that were meaningful for the individual patient in activities of daily life. The Nobile-Orazio scale was not useful for monitoring the clinical deterioration in patients with cerebellar ataxia. On the other hand, this test was developed for quantifying sensory ataxia in patients with a sensory neuropathy associated with monoclonal gammopathy and not for cerebellar ataxia."3 In the patients with severe clinical deterioration, this was detected not only on neurological examination, but it was also reflected in worsening on the Rankin scale.
In conclusion, we have developed four tests to quantify the clinical phenomenon of ataxia. Particularly the two tapping tests and the Romberg test with the feet together reliably indicate the presence and severity of ataxia, and are useful for detecting mild changes in the course of the illness.
